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(54) DISK DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To arbitrarily select 
at least two modes, i.e., a quick mode which 
conducts seek, data reading and writing in a high 
speed and a low noise mode which conducts seek 
and data reading and writing with low 
speed/power consumption/noise. 
SOLUTION: The disk device rotates a disk shaped 
recording medium, moves a head to a target 
position of the medium and records and 
reproduces data to and from the medium. The 
device is provided with a switch to make effective 
the low noise mode. The switch is activated by a 
command from a host device. In the mode, current 
required to rotate the medium is limited. 

Moreover, the command from the host device is generated when the disk 
device is driven by a battery. 
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[0001] 

•ffia7*-fcX*-Fi:, tVX*|E»8#*®S!1«s 

x?»ia»cMrs« 

[0002] 

W.*<£>ftm tt*. H*tf»Hff 2- 1 5 6 4 7 0^ 
(CD) ]bZ>W?VZi\,*- 1 ?4*f--n>3 

fl*** J: 0 fcf^SJ 2 «5ME*r@»Wfcl8£U 

[000 3] *fc«lffl¥-4 - 2 0 5 9 6 3*Jii«i CfcSR 
2) IC|5«?nTi^5f -f X*«B©lBW*ril*H8K 
WBf. HtSlv'rX ««f».<X*z 
fc. at, «*'\yF5fc* f<X 

«2B^ia|7T •Ot-r-S'-feXB!* («*&*/»#$ ♦)« 

*) #$t«fc£K. i/f. ttdarvT'. -\»fwib 
x* K5-f r*-^ 3 aiflwguEaa&raa 1 omm 

=e~ Ft, mi K*«H»£«*-3©9HW±« 
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[00 0 4] ttz. MAtf»M¥63-8 7 663^ii 
« (4K3) lce**lVCH»J:$lc, OJKtVX?*! 

H9Mtz® oft i©*t$n 5 ft-cv*. 

[0005] 

at, cD*ftttDATK*vT. «ra#wa«i:r*s 
*«*«^<>HW[»*»a*-PiS£u nmrea 
* 5 wwmiww! l*omm***<«mw 0 1 sa 

*«m*©*»icjt;uTifiia» was* fsaso^^ 
4fe44&fcasr?Ki5/i?£ , r5 c 

[0 0 0 6] *ft, ±IS3i:K2©et3KftWtt. mh-Q* 
&-?*#tS) «fi*oTir»aHWi*-K OKI ft 

U *O7^c0»2«p«*-Kt?ElCrt'X->'Kv'Cy 

5 T, K*ata«u:a«ai« (~aa) ©#t«9> 

ffiKCf - >Of»»*a***Iffl#0!B«ICJK tTft 

[0007] w»u 1 -«tcr-rx^«a*v^ 
(?s«fa^ow) tc*i^a«a*)W»4<«>«aiT** 

©ti7r>(';l/7*-bX89-e. fc^-fnfe, *-**EHEl, 

, X«2©*^t > £OR*»t*fif«oTl» 
*l««n , C»««- K («2«r**-K) *SSUTr 
-<X*4r-:Jraa*fc<l,Ti, ±*tUTfi*0tSf5 

[000 8] »2K» *«2-C«. Cfl?^ffl-e-KA^ 

aa*<anx us -5 1 v> -5 raa*«s d« 0 

[0 0 0 9] *ft, 30K3O(ja5a»tt. ^1&^*>-.T 

u»*R»a * BfU6ie*jfc#to-a-r -eoiamTs/- * 
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ictfttv cfl'S3K3T^ 3tKRl&tf*IIR2i: 

[ooio] kca-e, fia«T^x*ssB j f>ttr^x* 

gHBtKJ8V*T. «ttJ«Ott*6lC*ir*)K«ttTIBOJ: 5 
[0 0 1 1 ] © MfciM • HSSST »-feX 10 

*tais${c z-^mam^m^-i x*sfiii#s# 

ccfe*. fMMfti. ±122 
[oo 1 2 j *«J8£. TaBoji^ftnaws^ftct 

[0013]® EI*jfcftSftfli^tfW»te3::j-EV 
ft^ig-a-f fc, £*se,fr©«fl§©K«7^X**B*a 

[0 0 1 4] © fiEHIftffOSfb-Cttffla^lCfit^T, so 
K«T^X*»ffl»CMLT«.3-»Oll«5»C«]»)*iLfe 
^ t JB-s ft^k: SB» At 5 ft\*»ft» *. * JJMtetftfetfft 

® «fflar»K «t r> raKNctttt*fl t> tf* * c t *<t 

[0 0 15) Wc. coJ^ftMltt. 

fXT-^oaSHfi:lfJH.Jiaj*-fi<**ftl&, 'w Hi'-* 

[0 0 1 6] *»yj«>att(*> ±E5^««i<0 

ft7M-yft-K (aaJDGiS • X217 * t X*- K) 
fitm^^^l-t-K (ffl» • CMMA • IS so 
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#aiCJEl;Tfi*IC»Kf* c iOT-S«f-f X*SB 

[0 0 17] *J8W<0flfi«H«(i. Bffl«W&tfW«« 

# n*; « v ^ >nm<r>T4 x ^aiaiiifc 
i^r, B5fflBH*^sn*»su:±E**'y**-K 
«wr**i, rt»©«fi*ig*v&B2ft$«£«±!2^ 

V > h Ktffi&S n§ J: ? K W 0 JftxHtefc-fj * 
•StV X »»B««Kf * C t tCfe-5„ 
[00 18] 

[HUafcSPflW-SfcfeO^&l ±KgW*i£l«;T 

[0019] ( i ) ?4x*;ft<DmmmmKtzt 
f-sf^x^iiBfce^T, «h«€- K**»icr* 

*- KA*£«| £ ft* t* -c X * KB, 

[0 0 2 0] (2) J:t2 ( l ) T?> ttEflMfre- H 
tt, «rae7VX*tt©E»«#©®K©fc»©*«£*»l 
S C fc Tft &ft* J: 3 KWlffi Lit, 

[00 21] (3) ±E ( I ) T, aMd±fl»W5«0 

[0022] 

[0 0 2 3] ±Efl3B^tcJ:ntf. Ws-tm 

fcof-Vx^awT. ffi^«o*t3i*K*ttt*«atc 

14, ^-YUyK*-K ('nv Kt-f-fX^AWiTgiga 

ajfe^cTts jfrcftr-cx^afi^BSx-rsisg*' 
[0024] k w o»* a«i turn mm* 

E<0B««0J:3fc, ±ffigH*»6r^X*SBrt«Dv^ 
^ n ^D-b -j; V<*<<OtirfHc X 0 *- K W ♦) »**{5ft 3 

©-v-y HWt)Eil5atf-7 , -rXi'*-^l!K|(i[2lH±<cSW 
ft > ^ * <0J: d x 7 <0«J 9 X 
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afaattJEor-^BBi • 7***xtfT*s, nao«» 
t^u>h*-F#ai«stu mmftmuii-em 

[0026] 

[ o o 2 7 ] j a\ i mmmcomtiLTj x 

[0 0 2 8] SIT, r-/X*JHMUU Umi&tl 
T0ffl«TVX*2 2:* CO^X#2*BIS3HW» 
*-*3fc, f : -rX*2lc»^*«ii*K*»L*ff 
fcS'vyKSi, a? FUHM61:. *-*3*»» 
«*-*!WlB4fc, A-yPSMttefclMten 
fcA-y KttlBDHI7 £***tV* 8 MIBS»&4, 7 

[00 2 9] v>r^ayn-fey^8fcfeiX-1'v^9-I 
2*«'>4<£felR Hl«0«»tett4«OX^yW 

[0 0 3 0] V^^n7 , n^-y^8rttcli200jft^ 

- KawaasriT^T. 1 -3tt*-*a«sw7 2 0 

0 r pm^7 V(0i'>~9WWm#Sn*st*ii} 
F* 10««-#B«B(aW5 4 0 
Orpin (SSII!«©«««li*^-y**--Hi:PIW > 
^ y kco V- *&JMr|W 1 0 in s (tottttftfi 2 -f V 

**-F«li;) k4**5**-fvy«-K?» 

*Y'y**-FtfTYX*SRfcflLT, SJifeS 
•K«r^-fex**«T'*a*-F-c*t), -7J*^u 

[0 0 3 1] c«2O0ve-Ftt, vf^n^a-feytf 
8fc»«*nTi**X^y*9-~l 20«gfcJ:oTa 

F?iwi*r**^ iaitcii4^ox>r 

* y^x-T y w& a /jrr y x**MLfcte»ttfcx-f »y 
[00 32] 82^ ^W3^2Sl^fifU^7 f ^X^» 

B*flM.fcitfc-<»i*„ 



[0 0 3 3] 02?, rVX^SSili, i2SMt{*£L 
TOrfX^*:, ce07 f -rX*2*®Ki»t**- 

*-«H&ElB4*. AyFBI^6lc«B*hfcA 

'yF*naB7 2:cwL mvmm&i* 7 a* 

[0 0 3 4] v-f*nr/p-feytf8rtfctt. 2O0»f|5 
*-P, **y**-FfctMu:>h^F*W*«i 

&200«fls*-F*»5«*&X-rvf-|iIBl 5tffl 
j««nTV^o T^^D^a-b^srtOX^y^EIH 
1 5tt„ gH*C^LfcX-fy^@B9-] 2tWBT?» 

or, *o»*««Te^*»^-Ftfi*««n^o 

[0 0 3 5] B3tt, *»WO»3^»>fVX*« 

X*2fc* C©-r-rX^2*HI63E#^**-*3i, 
20 f r ^X^2lc«^*#S'^^tiiL*if4'5^v F5 
A*FMMHIl6fc* *-^3*K»-r**-*B 
■6K4 a 7 FKttMffi6fcSRSftfcAy FUR 
RB7fc*flJL KURIIB4* 7ttv^jra^D«fey 

*8te»«*nrv^«. 

[0036] T-f*D^D-fey*8rttett, 2tWffiltt 
*-F* **v*^Ffctf*b>F*-F*«fc«n 

■tvt, 2&ic±tt«n c->xf-A) A^owcn 

6 20©»f|F*-F*«5«lil*X-f y^HHl 5fc, 
IUHMIK4. 7fc»n$a*««««rffl9Wc»«UT 

[0037] uimsbib 1 6 ?ft£*nsa**M* 

FJtWILTPT. MiLtf, y**- FMWWn 
B4^2A, FBftlslB7*«0. 9 A <*^«JEt 

*1. 5 A, A»y FUHB7#0. 6At^oft«kd 

40 [003 8] H4ii, *RWO»4Mt0gO7 s -fX^tt 

7Alu«ffilHIRnBl 7, I 8«AKLft«^C»bT 

[0039] B4T?v XH'X^aHltt. laS^tL 
T<0-r-rX^2(t> C<0-r Y X^ 2*[alG5£^T5 : e- 
^3i:, TYX^2»C«^*«tii^S!*aiLW49 
A^FSt, Aypnmi*6£* ^r-^3*KS&-rs 
€-^««®B4^, A-yFMUWR6(C«RSnftA 
yFCMl9M7^««A. *ft, K«g»Isl»4, 7^^ 
so ^^P^D-t^^8«C«»*nrt^ 0 
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too 4 03 v-i'^n^n-t-y^acgictt, z-onthft 

CO 0 4 1 J ««tfti|KliaK 17.18 V&fcitlZ&k 

nmm, My*m*i 5©Kbgicj:oa«*nfcii 
««n-cii««««iciijB*mittMiWk ucws&eib 

4 fttf 7 T«- * 3 & tf'N y F0OMMI 6 tfttft U # 10 
4 #2 A, ^-s-K*»l"|l»7*t0. 9 A (&4«Eiffi 

fiifflTi*ssn«iB) iian. ■fr-rvvne-FA'aw? 
l. 5A, 'Vy FJJM&@S*7*tO. BAtttztmm 

Vvy K«»EIB8#ft4 2ffi»)RJE;ar*lTV>*A\ Witt 
CO 0 4 2] B[5«, W±03?i8ffl|ft*Jl>*^X»* Jo 
Sft (nB (a) ) <t3£&fi<I©£fl: (EH (b) ) 

tc ami*. Kte*tt*WMMte#*« 

-^PH&glS v t fctffifjj I <9^<fc«r;BU S3 1 , 2 , 

FicftMrre. ttSStJfBJfetKDD-TI^ 

rs. H5T»tt-t— #ssttie)©ilfl»«;g*i.fc*«, 
•t - 9 *^±f « t s ic b * <oaecD»ifp«rar4± ». 

CO 0 4 3] 06f<t. W±©SUfifi»»£fe»t«'NV F£Jtt 
HOftAUttOttfl: (HH (a) ) fcttMMOKfl: (H 
H (b) ) 

CO 0 4 4 ) *£fciitf, ^-I'-y Ftcfctt3BJMii8ji 
ictf^'vy F&MSffi v t^Stffl I ©gffcfc^U H 

i . 2 . \\ . a oyy r * fkwjst*. -mm 

y F8IMMfc1?M<fo»JS; ! ft**U HI, ZO+M'U' 
U S3, 4©+>-fU>l-*-F«:»fl?#-*. 

co 04 53 coii^t, nutsam&mummvmfiL 

CO 0 4 6] Si*. hKiSMWHTtt, »-f-y*t-Fi: 



(«*) *-F£, iituofcs&r^-trx-e** 

*-<-y**-Fi:, F J: OfefiM. SiHH 

RfttWT U> FO SSMHt L < fi* ftW±©» 

ff*- F««jo«*.a#-r* t $ icmtz c t fcr-s 

5. 

COO 4 7] WJlOHttfitt-Cf*. -S->-XrA)t»«fc-5* 

SS±*f 5 R*»* lift ©Sftf±51£ Lft^. 
C0 0 4 8)B7«, *«Wt©lt*f ! ^XflfiSat/ 
±Ci£tSHOB^98«*iBWr S 7 n-0t?*« o 

[o o 4 93 f -< z?&n%mtzjtmm*& 
a«o*isw)man« (702) . 

CO 0 5 0] IPl^^MgSli, ROMlC««S 

JCSU (7 0 3) » *cO!SSHC. f'-fX^ffiltcESa 
nft|)flia^7R»iO»^*-K«1iffl*a-FL., ^(Ofii 
«*RAMrt»C*|H-r* (7 0 4) 0 *LT\ RAMrt 

fc*ttstiftimuc«<iift*- F-n»aw»«BiKit 

fS (7 0 5), COtt. f'AROM(C<ii'Y-y* : e 

-•771/*- FffR£?ftTV3. 
CO 0 5 1 ] -f YX^«B©j»ff4e-F*ieilt*4J^ 
fctt (7 0 6) . ±tt«S©ffi/H#«»^K:J:*), * 

±fitan*>&7 i ^x*«B(OROMrtk:ett*n-c 

V^lftft^-FOyXKOn-F*^*^ (7 0 7) . 
a-H«nftllffi*-F«'JXhB. ±ffi8HtDf ! -fX 
T'U'flKWlClWeRSSnT^fcS*^- K(±!liiiSa 
n-TR^Stlv ■C6ffl*« 1 ■?<09>tt*- F*a«-r« 

(7 0 8) , ^nKft^ RAMrticffitoaftva^s*!) 
KoffliffltcSfWA&n, cntc^^fflfft-F*^ 

Stl* (7 0 9) . ±BOJ:3eiMH*-F«««B#lc 
CO 0 5 2] C©», !BE*nft«W*- Ft?±fflSia 

®«of - * town a*>n«. 
Co o 5 3 j ±(4«fio«7Jaii*<Bfli6anst 
(7io), f'^x^iiHoRAMrttc^snT^ 

IfiRSn (7 11), *(U±(iaHA^g»Lftfc*tc 

Co o 5 4] ^oT^roffla^yr-Bt, ±<as 
aay7 f w , x^«Bo*jBitt*7^ns (712), 

CO 0 5 5] *1C, »5SI*SCWfcLT, 3(sJS«^(Dt-< 
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[005 6] S-h7y**'f7Q'l'-Vl-1l> 

ffJ^ti^S. -75. l 00 VACfcWBfcUTaffl 
f i^Slift^Ot 5 . 7 7^U7£HrX**BHcj«aHC 

.ASK 7 7* -OUT* * -L'Xf* 3tV X *«K«, ffil W 
[005 73 LA'L, U£*£>r*rX:7£Btt\ «6*> 

-7j<ottt6*»ofc(OA*. &s^i±, if-eetfemift 

tB;W>£i « c 1 1 mauc 7 7 -it^T 5 -fcXf 5 C t* 
•y^frYTV^-y^/l/avkfa-* (/<V3V) (Ci8 

a c «i8*fi£ffl-r a fc \tm.y tnzzoz-t -n 
&mimii<DV<( w h*- k# a swobs?;* na* 

vfc**, Cft«j««lfP*-Ktt» ±#8B C/-h7 a 
•y * * < <~ V > fcT * - *> 5 ©ffr* "PHI 

[0 0 5 9] ±,24Siff{ (iiyay) ft»6©#ltt«fc*- 
c £ ic i 0 . t/'1s(,^f$fflg^-4?~ F*fcfci.»T«> 

[0 0 6 0] f&fcu, *-r±tt«H©s«asic> nan 
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SK^Sr^r^Cta, a75*g**i:> tVX^SB 
<fc&, /-F7'y**^7©^-y'r7lo>fcr;i-*© 

WIcKSU •»«m-efi6ffl-r*Jg'&»c(i?5jS77-r;l/r 
ft* trot?**. 

[0061] *«P(cfflv>*«»r •< x* mat LT 
«, £jEx?^Bfc*#*sa^y F*rr*t>© 

*«3j?t 5. C^atSl-N? Ftt, flHKfVX^AWlfc 
LT^*i:t»'r f -<X*ffilc«ttlUTV>*^ rVX* 

SHSot,©?**. 

[0 0 6 2] JK±OSUfi0UT'tt. B«f-fX^»BI« 
vvflWBLfctf, *»Wtt>fe7VX*ttfi*ft«Si7V 

x^46iictMittHcaiffl-et*o 

[0063] 

fttf, lfe©T^X*»Bt. <vy F©->-*j£«&tf 
T-f x frEBMBtoHtSSB^ft^ft 2 ©P8W±£ a 
3 fcLfc©?. • teraES*J©7 

r^/l^-trx. ?-*%z&tms is 
l"l-*-F*B*U iffia©7 7-i';l'7'*-bX. r-* 

leass-satftstt^-fyft-K^asfSift^^ mm 

tx|K*SS©MT, f-rxj'^-^totinsaa^* 

^<0T% *<r<07 r -J«ri'-fcX^[ct-5»leH£i2««7 
•y7T5 (A%±»J*«) »fftt^S'C-»'3> Sc«±»f»C 
ff^R*B*BltW>»ftfe«aLia:^4:l'5»*fc»6 

[0 0 6 4] C*ie.<Oj»flP*-F«B«?VJ»)»it 

a*- F€BRt?« * t n ? e ns. 

[0065] BKv /—h7~y tWiVXXOZSrm 
-^©•J'-l'-y^*-F*'ffl^*n?.cDt?, XBiRttllBO 

[BsoBw^eera 

[an *awon*w©KftsK*ffli*ft7 f ^x>ife- 
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[H9] *»W©fVX*«R*afflLfc/-h:7'y> 

y ^3 y tT a - * <D«l&3SMg0 T-fc*, 
[ff«t©&ffl] 

2 r-fX* (KMO 

3 *~$t 

5 -V* K 

6 'MtKIWHI 

7 <vyK«MI 

8 ■7-i'^a7'a-fe'y9- 
9-12 X^-i/?- 

1 3 ^X^HiSffi 

1 4 #mm^& 

16-18 VntWRBH 

20 /<-h^y*ffl/<-yt7i/3vea-^ 
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[ffitiiB] ¥JSSl 3*T-4^26H (200 1. 4. 2 
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HMRMiE 1 1 

mieam 

liijesf 5 v -f * □ ru-fe -v ? i: . «fl| *./5rw X *«5R 

'<?£>-:> T, 



llWS'vy WMMtc**.. 

ma* i ofi^- K^sttjnft t toT^ x*®s 
©hs p-w <t o . m&sb 2 onff K#a««ftfc 

x»«ffi. 

ClfW&B2] »#SUCiBK<07 r <Xl'glHKfet> 
T, 

ttftrntc * oshrts twai i com*- k t s 2 
^snsct^at-r^r^x^^s, 

f , 

a a * c k &Mkt*i tV x *sa. 



